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[Purpose] To provide a switching device that 
supplies a great deal of information without the need for 
selecting commands. 

[Construction] A switching device 1 outputs 
electrical signals responsive to an operational amount and 
an operational time of a switch, and feeds the electrical 
signals to an information processing device 7. The 
switching device 1 includes a switch 3 which generates a 
signal relating to the operational amount when the switch 3 
is operated, and a signal output means 5 which converts the 
signal relating to the operational amount into a signal 
relating to the operational tlm6. A btitton 14 is vertically 
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movably supported on a cover 13 of th6 switch 3 . A movable 
contact 15 is secured to the bottom end of the button 14, 
and is always upwardly urged by a coil spring, etc. The 
movable contact 15 is fabricated of an electrically 
conductive rubber G having a constant resistance. 
Semicircular conductors 18 and 18 with a Spacing 19 
interposed therebetween face the movable contact 15. and are 
arranged in a generally circular layout. The switch 3 
outputs a change in resistance between the two semicircular 
conductors 18 as the signal relating to the operational 
amount and a signal output means 3 outputs the signal 

t 

relating to the operational time. 

i 
i 

i 

[CLAIMS] 

[Claim 1] A switching device comprising a switch 
which outputs a signal relating to an .operational amount 
when the switch is operated, and a signal output means which 
outputs an electrical signal relating to an operational time 
based on the signal relating to the operational amount of 
the switch. 

[Claim 2] A switching device according to claim 1, 
wherein the switch comprises a movable contact formed of an 
electrically conductive rubber and fixed to an operation 
button, conductive fixed contacts arranged in a circular 
configuration with a gap interposed therebetween in a 
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position facing the movable contact, d resistance measuring 

i 

unit which measures a resistance from; the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
quantity from the resistance measuring unit into a digital 
signal. 

[Claim 3] A switching device according to claim 1, 
wherein the switch includes a movable magnet fixed to an 
operation button, a fixed coil including a coiled conductive 
wire fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 
the fixed coil, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[Claim 4] A switching device according to claim 1, 
wherein the switch includes a movable electrode fixed to an 
operation button, a fixed electrode fixed in a position 
facing the movable electrode, a means for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[Claim 5] A switching device according to one of 
claims 1, 2, 3, and 4, wherein the signal output means 
comprises an operational time detector circuit which 
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averts an analog signal relating to the operational amount 

, „ rHrHtal signal relating to the 
of the switch into a digital sign 

operational time. 

.Claim 6 , A switching device according to claim 5 . 
herein the operational time detector circuit compos a 
comparator which aetects that an analog signal ^ - 
^operational amount from the switch hecomes e q ual to 
larger than a preaetermined value, a maximum value aete.tor 
circuit which detects that the analog signal reaches a 

^um value, a " * " ^ 

f rom the comparator, and reset hy the maximum value aetector 
oi rcuit. ana a timer which is stopped hy an output of the 
flipflop. 

[Claim 7] A switching device according to claim 1. 
herein the switch comprises a trap^oldally shaped, 
electrically conductive, movable rUbher contact fixed to an 
operation hutton and a fixed contact assembly composed of a 
plurality of regularly spaced electrodes in a ' 
fa oin g the movable contact, and whereajn a digital quantity 
relating to the operational amount is joutput in response 
a contact area of the electrically conductive ruhher contact 
in contact with the electrodes- | 

[Claim 81 A switching device according to claim 1. 
herein the switch comprises a semi-sp^"* <~*- 
electrically conauctlve. movaol* rubber contact fixed 



b „tto» ana a fixed contact assemhX, -pose, of a cent, 
eXectrode pXaced in the center - the assemhXy - a position 
fao ing the -awe contact, an* a pXuraXity of reguXarXy 
spa cea rings of eiectrodes centra on tne centra, eXectroae. 
a „a wherein a aigitaX ,uantxty reXati|g to tne operationaX 
M . is output in response to a con act area o f the 
electricaXXy conauctive ruhher conta^ in contact wit* 

. ■ I 

electrodes. 

,Claim 9] A switching aevice iccoralng to one of 
cXalms X. 7 ana 8. wherein the slgnaX , output means comprises 
an operational tl»e detector circuit which converts a 
alg itaX entity reXating to the operational amount into a 
aigital signal reXating to the operationaX time. 

: [Claim 10) A switching aevice according to claim 1. 
Wherein the operationaX time detector .circuit incluaes an 
information processing device which converts a digitai 
^tity relating to the ^rationaX .mount into a digital 
signal reXating to the operational ti*e. 

(Detailed Description of the Xnvention] 

[0001] 

.Technical Field of the Invention, The present 
Xnvention relates switching devices ana. in particular, to « 
^ V * for- use in a game machine. More 

. s switching 

S pecificaixy. the present invention reiates 

, *. ft a tiush button switch, etc.. 
device which is applied to a pusn o 



ranged on a control panel of a game j machine, for 
controliing the operation of a charter presented on a 
screen of a display unit. 



[0002] 



description of the Related Arts, Japanese Unexamined 
Patent Application Publication Ho. 63-29113 discloses this 
sort of switching device. This conventional switching 
device relates to a mouse, which includes a button to be 
pressed down by a finger, a pressure sensor which outputs an 
anaiog signal having a different value in response to a 
force applied on the button, and an A/D converter for 
converting the analog signal to a digital signal. When a 
f „rce acting on the button is weaKer. digital data having a 
smaller value is output. When a fbrce acting on the button 
is stronger, digital data having a larger value is output. 

[0003] Besides information relating to an on and off 
state of the button, the switching device outputs different 
information as to the magnitude, of force applied on the 
outton to an information processing device. The information 
processing device thus can perfor* a variety of processes. 
[0004] 

[Pr „blems to be solved by the Inventionl As already 
discussed! the above-r*f erenced switching device outputs, to 
the information processing device, the information about the 
on and of f state of the button and the information as to 
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pressure acting on the button. If a user attempts to output 
another piece of information, the user must input and select 
another command on the screen of a display of the 
information processing device and then must press the button. 
This inconveniences the user. The information allowed to be 
input is limited to the information relating to the on and 
off operation of the switch and the pressure applied on the 
button . 

[0005] In a game machine as one of the information 
processing devices, the user operates the button arranged on 
the control panel, thereby controlling the operation of the 
character. If the user controls the operation of the 
character in response to the magnitude of the pressure 
applied on the button only, the mode 6f operation of the 
character is limited. There is a need, for causing the 
character to move in response to the dpeed at which the 

button is pressed. 

[0006] To resolve this problem, it is the object of 
the present invention to provide a switching device which 
presents more pieces of information without the need for 
selecting commands. 

[0007] 

[Means for Solving the Problems! To achieve the above object, 
a switching device of the present invention includes a 
switch which outputs a signal relating to an operational 



M when the i. operate*, ahd a signal output 

m eans which outputs an electrical signal relating to an 
operational time based on the signal relating to the 
operational amount of the switch. ] 

,00081 The switch of the switching device of the 
present invention includes a movable ^ontact forced of an 
electrically conductive rubber and fixed to an operation 
button, conductive fixed contacts arranged in a circular 
configuration with a gap interposed therebetween in a 
position facing the movable contact, a resistance measuring 
unit which measures a resistance from : the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
quantity from the resistance measuring unit into a digital 
signal- 

[00091 The switch of the switching device of the 
present invention includes a movable magnet fixed to an 
operation button, a fixed coil including a coiled conductive 
wire fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 
the fixed coil, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

switching device of the 
[0010] The switch of the swiiwixi y 

present invention inciddes a movable electrode fixed to an 

operation button, a fixed electrode fixed in a position 
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facing the movable electrode; a means for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[OOll] A signal output means of the switching device 
of the present invention includes an operational time 
detector circuit which converts an analog signal relating to 
the operational amount of the switch into a digital signal 
relating to the operational time. 

[0012] The operational time detector circuit of the 
switching device of the present invention includes a 
comparator which detects that dn analog signal relating to 
the operational amount from the switch becomes equal to or 
larger than a predetermined value, a maximum value detector 
circuit which detects that the analog signal reaches a 
maximum value, a flipflop which is set by an output signal 
from the comparator, and reset by the maximum value detector 
circuit, and a timer which is stopped by an output of the 
flipflop. ? 

[0013] The switch of the switching device of the 
present invention includes a trapezoidally shaped, 

i 

electrically conductive, movable rubber contact fixed to an 
operation button and a fixed contact assembly composed of a 
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deg i n a position 

:::r:r :r — — - — 

, a semi-spberically ShaPe ' 
present invents includes - ' ^ t „ a 

n(1lirt ive, movable ruDDer 

electri Ta rri- — » 4— - * —; tl „ 

eiectrode place* _ ^ regularly 

£ aclng the movable contact, an J , 

„f electrodes centered on tn 
spaced rings of elect operational 

, , dlaltal quantity relating to 
anQ vherein a diglta . ^ ^ Qf ^ 

amount is output in response , ^ ^ ^ 

metrically conductive rubber contact in 

electrodes. _ _ switching 

^ ™ an operational time 

— " tM rllH- a digital entity relating 
sector circuit which ^ to 

to the operational amount into a dig 

tne operational ti*.e. , ntect or circuit of the 

„, c i The operational time detector 
1 ilincludes an infection processing device 

pt ese„t inve ion V relatlng to the 

which converts a dig w the 

operational amount into a digital 
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operational time. 
[0017] 

[Operation] When an operation j switch is operated, 
the switch generates a signal responsive to an operation of 
the switch. The operational amount of the switch is then 
fed to a subsequent processing device & The signal output 
means outputs electrical signals relating to the operational 
time based on the operational amount of the switch. A game 
machine controls the distance of travel and travel speed of 
a character based on the electrical signals relating to the 
operational amount and the operational time from the switch. 

[0018] When the electrically conductive movable 
rubber contact comes into contact with the fixed conductive 
contacts which are insulated from each other and are 
arranged in a generally circular layout, the electrically 
conductive rubber is deformed, and the resistance between 
the two conductors changes. The Resistance change is 
converted into a voltage value, which is treated as an 
electrical signal representing the operational amount of the 
switch. The signal output means produces an electrical 
signal representing operational spfced information, based on 
the electrical signal representing the operational amount of 
the switch . 

[0019] When the movable magnet approaches the fixed 
coil in the switch * a voltage* is generated in the fixed coil 
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ah sere, rule. This voltage is an 

ele Ta a r 1 n 1 output .eans converts 1. electrical 
switch, ana the 9 representing operational 

signal Into an electrical signal rep 

spe ea in,om,ati,n. ^ ^ a 

[0020] The switch inexuae 
flxea electee. a»a a charge supplv .eans. ~ S -resent 

elfectrode and the fixed 
4r oar h of the movable execrxu^ 
the area of eacn or m<= 

itroae. a represent the aistanc* hetween the .ovahle 

, W the fixed electrode, and e represent a 
electrode and the rixe 

Electric constant hetween <he two electees an a a 
ca pacltance C is ceS,a. When the operation - . 

u \ an the two electrodes, the 
changes the aistance * « ^ th ^ ^ ^ 

„ 1Vanre c also changes, in re»v 

l es the voltage thereof there*, resting m the 

meanS 01,309 H- the operational anount ana 

electrical signals representing, the o^ 

operational speea. ! 

,00211 The signal output ~»- the 

<T ™it which converts the analog 
^UTr^l-l aUunt o f the switch into 

3 ^"^^he operate ti.e aeteotor circuit sets 

t he — the c 0 »par>tor aatects that the analog 

1 relating to the operational amount o f the switch 

" 1 o or greater thah —~ value, 

becomes equal to or gi 



and resets the flipflop when the comparator detects that the 
analog signal reaches the maximum Value. In this way, the 
rising edge of a first half of the analog signal is detected, 
and the time of the analog signal is Counted by the timer, 

and the operational time is thus detected. 

I 

[0023] When the trapezoidally [shaped, electrically 

i 

conductive, movable rubber contact is j put into contact with 

I 

the fixed contact assembly composed o£ the plurality of 

t 

regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with 6ach electrode . In 
this way, the contact area of the electrically conductive 
rubber with each electrode changes . A change in the contact 
area becomes a signal representing whether the electrically 
conductive rubber is in contact with dr out of contact with 
the electrode,, and the signal is a digital signal 
representing the contact state of the jplurality of 
electrodes . 

[0024] When the semi- spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
central electrode placed in the center of the assembly in a 
position facing the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 
electrode, in the switch, the electrically conductive rubber 
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is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
A change in the contact area becomes a signal representing 
whether the electrically conductive rubber is in contact 
with or out of contact with the electrode. Since the 
plurality of electrodes are employed, the signal is a 
digital quantity response to the contact area of the 
electrically conductive rubber. 

[0025] The signal output means includes the 
operational time detector circuit which converts a digital 
quantity relating to the operational amount into a digital 
signal relating to the operational time. 

[0026] The operational time detector circuit may 
include an information processing device, such as a computer, 
which converts a digital quantity relating to the 
operational amount into a digital signal relating to the 
operational time using a software program. 

[0027] 

[Embodiments] The embodiments of the present 
invention are now discussed, referring to the drawings. 
<First Embodiment> FIG. 1 is a block diagram of an 
information processing device to which one embodiment of the 
switching device of the present invention is connected. 

[0028] The switching device 1 jshown in FIG. 1 is 
designed to output electrical signals -relating to the 
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at lonal — « - the operational U- - • 
national eleotrloam connectea to an 

^e switching aevice . ^ ^ ^ 

„tlon processing aev.ce . - J 

3 wi h t 2 the operatlonal 

responsive to the operational anount ana t 

anount of the switch. 1noluae s a switch 3 

100291 The switching aevice 1 incites 

1.,-trical signal responsive to the 
W hich ontputs an electa ^ ^ ^ ^ 

P to the operatl „„al 

means . which proves a signal r a^n _ 
tlme of the switch hasea on the electrical 
t o the operational amount of the switch . 

,00301 The switch 3 incites ^echanical P 

« 13 a button 14. a movable contact 15. 
such as a cover 13. a electrlo al 

ifi and a resistor 17 , ana 
fixed contact 16. and a ^ 

* <mch as a resistance measuring unit 
components such as a 

A /D converter 22. i ^ 3 are 

100311 The mechanical components 

_ 13 is an external frame 
ar ran 3 ea as Allows. The cover 1 ^ 

^ing a aevice boay of the switch 3. ^ 

: toP siae portion of ^ ^ ^ ^ of the 

a „a the — - Mn ^ 5 1 s a lwavs ^ b Y an nnshown coil 

bHt tonH. — lU, ^ lsli(OI „ a „ £aS - 

The movable contact 15 is 
spring, etc. ±" 
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spherical, electrically conductive rubber G. The 

1 

electrically conductive rubber G has k constant resistance. 

i 

Semicircular conductors 18 and 18 arranged with a spacing 19 

i 

interposed therebetween in a generally disklike 
configuration are placed in a positioii facing the movable 
contact 15. The resistor 17 is connected in parallel with 
the semicircular conductors 18 and 18 i The resistor 17 is 
also configured with one thereof grounded, and with the 
other end connected to one input terminal of the resistance 
measuring unit 21 of a signal output means 12. 

[0032] The electrical system of the switch 3 is 
constructed as follows. The resistance measuring unit 21 is 
configured with one input thereof conriected to the other end 
of the resistor 17, and with the other input terminal 
grounded. The resistance measuring unit 21 thus detects a 
change and a rate of change in the resistance between the 
semicircular conductors 18 and 18. The output terminal of 
the resistance measuring unit 21 is connected to the A/D 
converter 22 . The A/D converter 22 converts the resistance 
and the rate of change in resistance per unit time from the 
resistance measuring unit 21 into a digital signal. 

[0033] The output termihals of the resistance 
measuring unit 21 are connected to the input terminals of 
the signal output means 5. The signal output means 5 
receives an electrical analog signal responsive to the 
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— ^ l e sig nal ^ means - «- 
m easurin 9 unit 21. ^ time hased on 

and ;T * «utPUt - « — 

terminals thereof. *» ^ ^ ?2 of the 

. * are connected to an w 
output means 5 .„„, digital signal 

formation processin g dev^ ^ _ ^ n 

relating to the operational time 

through the interface 72. ^ s oHtputs 

.0034, *he WD — « ter ' pMall6l ou tput 

^*llel format, ^ne p 
a alg ital signal in a paral ^ ^ 

, o the A/D converter 22 are c 
terminals of the int erface 72 of the 

inpu t an* output terminals of 
nation Processing device^ 

100351 ^ ^aes the CPU 71 an. interface 72 
processing device ^formation processing 

hnt in practice, the "1 
„ nly as shown, hut IP I ^ j/o ^ a 

aevice 3 further includes a KOM ^ ^ 

display unit, an external storage unl, 

reused for ^^^.^ — a specific 

l0036 ' ; If the signal output ^eansS. herring 
cl rcult arrangement o ■ ^ ^ ^ Qperatlonal 

M fig. 2. the sign u ^ bpet£>tl , nal time detector 
time detector circuit 51. . . 
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circuit 51 includes a comparator 52, a maximum time detector 
circuit 53, a flipflop 54, and a timer 55. The output 
terminals of the resistance measuring unit 21 are connected 
to the input terminals of the comparator 52 and the maximum 
time detector circuit 53. The resistance-voltage converter 
circuit 1 supplies an analog operational amount signal to 

i 

! 

the comparator 52 and the maximum timd detector circuit 53. 

i 

The output terminal S of the comparator 52 is connected to 
the set terminal of the flipflop 54. |rhe output terminal of 
the maximum time detector circuit 53 is connected to the 
reset terminal R of the flipflop 54. fthe flipflop 54 
receives, at the clock terminal CP thdreof , a drive clock. 
The non-inverted output terminal Q of the flipflop 54 is 
connected to the disable control input terminal of the timer 
55. Only when the output terminal Q is at "1", the timer 55 
is operative. The inverted output tertainal RQ of the 
flipflop 54 is connected to the reset terminal of the 
maximum time detector circuit 53. 

[0037] The timer 55 is constructed as follows, for 
example. The timer 55 includes a reference clock generator 
circuit 551, a gate 552, and a counter 553. The output 
signal at the non-inverted outpiit terminal Q of the flipflop 
54 is fed to one input terminal of the gate 552, and the 
output terminal of the reference clock generator circuit 551 
is connected to the other input terminal of the gate 552 . 



The output terminal of the gate 552 1^ connected to the 

i 

input terminal of the counter 553. 

I 

[0038] The embodiment thus coristructed is discussed, 
referring to FIG. 1 through FIG. 4* FIG. 3 shows resistance 
characteristics of the switching device with respect to the 
operation of the switching device. The abscissa represents 
time, while the ordinate represents resistance. FIG. 4 
illustrates the relationship between d change in voltage and 
a signal relating to the operational time, wherein the 
abscissa represents time while the ordinate represents the 
change in voltage. 

[0039] When the button 14 is pressed downward 
against the urging of an unshowh coil spring in the 
switching device 1 thus constructed, the electrically 
conductive rubber G of the movable contact 15 comes into 
contact with the semicircular conductors 18 and 18 of the 
fixed contact 16. The semicirctllai: conductors 18 and 18 are 
connected to each other through the electrically conductive 
rubber G of the movable contact 15, and the resistance 
between the semicircular conductors 18 and 18 becomes 
smaller than the resistance of the resistor 17. When 
further pressed into contact with the semicircular 
conductors 18 ana 18, the electrically conductive rubber G 
of the movable contact 15 is deformed. The contact area of 
the electrically conductive rubber G of the movable contact 



- 20 - 



„ a ana the contact resistance of the 
15 ls increased, and ^ 

~«Hiirtive rubber G havxng 
eiectrlcauy conductive _ ^ 

„ 1t h the semicircular conductors 
r esistance with th ^ ^ ^ ^ ^ 

— " deCIea 2 00 »tact area o* the electricallv 
relationship between the cont ^ ^ ^ 

. her G W ith the semicircuxai 
conductive rubber G wit „ bv the resistance 

e1ctance value measured by tne r 
18 and the resistance 

measuring unit 21. 
[0040] 
[Table U 

i the resistance sum Ro 
[0041] As listed in Table 1. 

of the resistance of the resistor 17 and the 
is the sum of electricall ^ conductive rubber G, 

contact resistance of the el , 

and resistance/area = R/cm 2 . • ±g 

,0042] The resistance sum Ro Ranging 
[004/ J " 3 s hows 

. rte resistance measuring tinit 21. 
measured by the resis ^ ^ ^ 

^ 4-h« resistance sum Ro. « v 
th e change in the opera tional 

3 shows an operationai example. . 

^ount is small while the ^J^^ the 

ch a„ 9 e «. ^ the re^e - «° ^ ^ _ , _ 

- — n hldl P the ^rational amount is 
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operational example, in the ope ational amount is 

large, while the operational speed isifast. The change ARc 

„ < = i.rbe while the operational 
in the resistance sum Ro Is large, wn^ 

time ate is short. j 

(00431 When the resistance measuring unit 21 
measures the chance in the resistance ! sum Ro. the resistance 
measuring unit 21 aerates a voltage responsive to the 
change in the resistance of the resistance sum Ro. This 
analog signal contains, as formation as to changes in the 
resistance sum Ro. a. change A*, time At for change, an, the 
integral of change AR in the form of voltage signal. The 
output voltage from the resistance measuring unit 21 is 
converted, into a digital signal by the */» converter 22. 

,0044, The analog signal outpdt from the resistance 
measuring unit 21 is fed to the comparator 52 and the 
maximum time detector circuit 53. When the analog signal 
rlS es ahove a reference voltage Eo. the comparator 52 
outputs -1.. When the output of the comparator 52 reaches 

*. =«/t fhfi flipflop 54 outputs 1 • 
-!». the flipflop 54 is set, and the flipfl 

^tivated Specifically, the gate 552 
The timer 55 is thus activated. P 

13 opened, and the referehce cloc* i* fed from the refere^c 
cloc* generator circuit 551 to the counter 553. The counter 
553 counts the reference clod, The maximum time detector 
circuit 53 monitors the input a*»l<>g signal, and outputs 
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11(ir f i.an the immediately 
detects a voltage smaller than tne 
wh en it detect ^ 54 ±g 

preceding Input voltage. In this way. 

• ■ "n" at the non-invertea 

^ The f lipf loP 54 outputs 0 at r 
reset. * ne j-j-j-f ^ C r Thp aate 

< „i o thereby stopping the timer 55. The gat 
output terminal 0. 

S52 is closed, ana no reference clocK is 

3 x„ this «a y . the counter 553 measures t^e o f th 

^ 0 «HAe The flipflop 54 
4 a i at the rising edge side. 

anal °I S I at he Inverted-outpnt tergal RQ> which is 

:r l: - — - — « — - - the 

M device 1 is now ready for the detection of the 
switching device x 

next maximum value. 

[0045] The digital signal obtained from the V» 

ert er 22 and the digital signal obtained fro. the ti*er 
converter <"» . r 

„ k aro input to the cfu /■«■ 
of the signal output means 5 are mp 
55 of the sig used ag a game 

trough the int-face 72. When the CPU 

,Haracter is moved by a distance of travel 
machine, a characte resista nce. based on 

, 4nn to the change AR in 
corresponding to th rt£ the resistance sum Ro and 

- AR in the resistance of the resi 
the change AR m w 

, . Tn this case, tne 

*- a* fnr the change. An uhj-^ 
tne time segment At 

for ls m oved within a short or lpng e 
character is mov ^ ^ q ^ 

J4 „ nn - the time segment At. usiny 
depending on the K ses the 

1n the resistance sum Ro, the CPU 

cr»; " » — - — - r— 

it collides with another character. | 

,0046, Since the infection rating to the 



tlon the time segment for the change, and 
operation, the embodiment, 
operational amount in accordance with 
the formation processing device can perform complex 

PrOCeSSe ;„0, 71 <Second Kmbodiment> - - • «~ 

o£ . second embedment of the switchi.jg device which is 
♦ d to the information processing device. In 

h dint, components identical to those described 
I! connection with the first embodiment are designated with 
the same reference numerals. j. 

l0 048, A switching device la shown in 
.signed to output electricai ^ sponsiv e to an 

national amount and operational time . ,he — 
lice la is electrical connect** to the information 

< device 7 to feed the electrical signals 
processing device 7 ^rational time to 

, Be to a„ operational amount and operatlona 
responsive to an P _ pitching device 

the information processing device 7. The 
la includes a switch 3a which output, an electrlca g 

lv e to an operational ambunt of the switch 3a 
"T« a is operated, and a output means Sa 

" a c s a signal relate « operational time of the 

t:::::—- cov. i3. a button 



ua The hutton 14 is verticalXy m ova>X y supportea on the 
cover 13 a S shown. ^ -on. e-.hoai.ent is ai«erent f ro m 
the first e—t in that the movable n,agnet XSa is fixe* 
to t he hotto. ena - the -tton 14. hut the first ana secona 
events are iaentlcal in that the hutton « *■ — 
urged upwarax y an — coiX spring. - — 

en a thereof ana an S poXe at the top en d thereof. There 
wlll he no prohle. if the polarisation is invertea. The 
flxe a coil 16a is arrange* in a position facing the -novahle 
m ag»et XSa. The fixea coiX 16a is proauOea h y »inain 9 an 
ins „latea wire having an insulator costing in a spiral 
conjuration or in a coil con, juration. Both enas o f the 

a 4-o both input terminals of an 
fixed coil 16a are connected to both inp 

" , ^nlifier 2la. The output of the operational 
operational amplifier /w- 

amplifier na is connect to the A/P converter The 

^rational a^pXlfier .1. - «• »** 

. 4*,=.i t-n which both ends of 
ana the non-inverting input terminal, to 

, in*, are connectea. The operational amplifier 
the fixea coil 16a are t . th , 

21 a amplifies a change i, the Voltage ana the rate ex- 
change taKing Place in the>i*ea coll. 16a. The output of 

■• mn nfler 2la is connected to the A/D 
the operational amplifier 2ia 

. . Ar . 9 ? converts a change in tne 
converter 22. The A/D converter 22 conve 



voltage value from the operational amplifier 21a into a 
digital signal. The A/D converter 22 outputs the digital 
signal in a parallel format. The jmirallel output terminals 
of the A/D converter 22 are connected to input and output 
terminals of an interface 72. 

[0050] The construction of the signal output means 
5a is fully identical to the counterpart in the first 
embodiment, and the discussion thereof is skipped. The 
Information processing device 7 is also fully identical to 
that in the first embodiment, and the discussion thereof is 
also skipped. 

[0051] When the button 14 is pressed downward in the 
switching device la, the movable magnet 15a approaches the 
fixed coil 16a. In response to the spjeed of the button 14, 

i 

a voltage is generated in the fixed coil 16a through the 
right-handed screw rule. The voltage increases or decreases 

i 

in proportion to the speed of the downward motion of the 

button 14, and a change in the voltagd is amplified by the 

i 

operational amplifier 21a, and is theri converted into a 
digital signal by the A/D converter 22. The digital signal 
is then fed to a CPU 71 through the interface 72 in the 
information processing device 7 ; 

[0052] An operational time detector circuit 51 in 
the signal output means 5 obtains a digital signal relating 
to the speed of the button 14 when pressed, from the change 



in the voltage. The digital signal rating to t h e ^ 
operational time - fed to the CO n!^ - interface 

i 

; ,00531 The CPU 71 in the information processing 
device 7 performs a variety - process using the digital 
signals relating to the above-ref eren*ed operational amount 
^operational time. If the CPU 71 is applied in a game 
m ac h ine. the same process as that described in connection 
with the first embodiment is performed. 

[005 4J Since the information relating to the 
operation of the button 14 includes the change in the 
operation, the time segment for the change, and tbe 
operational amount in accordance with the second embodiment. 

nroC esslng device can perform complex 
the information processxny 

processes. 

[0055] <Third B nbodiment> HG. 6 is a blocK diagram 
of a third embodiment pf the switching device which is 
connected to the information processing device, In the 
thl rd embodiment, components identical to those descr ed 
connection with the first embodiment are designated with 

same reference numerals. 

[0 056, A switching device lb shown in FIG. 6 is 
' ^signed to output electrical signals responsive to an 
operational amount and operational time. The switching 
aevice lb is electrically connected to the information 



processing device 7 to feed the ei^trical signals 
responsive to an operational amount ana operate ti- 
the information processing device 7. . 

100571 As in the first embodiment, the switching 
aevice lb includes a switch 3a which outputs an eiectricai 
signal responsive to an operational amount of the switch 3a 
wh en the switch 3a is operated, and a signal output 
w hich produces a signal relating to operational time 
switch 3a based on the electrical signal responsive to the 
operational amount of the switch 3 a, 

,0058, The switch lib includes a cover !3. a button 
14 . a movable electrode 15b. and * fixed electrode 16b. 
«» third embodiment is identical to the first embodiment in 
th at the cover 13 is an external frame forming a device bodv 

ro ovablv supported on the cover 13 as shown. The third 
embodiment is different from the first embodiment in tha 
th e movable electrode 15b is fixed to the bottom end of he 
hutton 14. but is identical to the first embodiment in that 
the button 14 is — upward* urged. The fixed electrode 
16b is arranged in a position facing f movable elec r ^ 
l5b ^ movable electrode 15b is out; of reach of the fixed 
electrode «» even when the movable electrode X5b is pressed 

,„,,„ atroke The movable electrode 15b and the 
bv the maximum stroKe. * 

. , i*h are chafed by an unshown direct current 
fixed electrode 16b are cnarye j 



power supply so that the movable electrode 15b is positively 
charged while the fixed electrode 1 6b is negatively charged. 
The movable electrode 15b is connected to the non- inverting 
input terminal of an operational amplifier 21b of the signal 
output means 12b while the fixed electrode 16b is connected 
to the inverting input terminal of the signal output means 

12b. The output terminai of the operational amplifier 21b 

t 

is connected to the A/D converter 22. j The operational 

i . 

amplifier 21b is configured with the ion -inverting input 
terminal thereof connected to the movable electrode 15b and 
with the inverting input terminal thereof connected to the 
fixed electrode 16b, and amplifies a Capacitance change 

i 

responsive to a change in the spacing j between the movable 
electrode 15b and the fixed elfectlrode j 16b and a rate of 
capacitance change in the form of Voltage. The output 
terminal of the operational amplifier i 21b is connected to 
the A/D converter 22. The A/D converter 22 converts the 
voltage signal of the capacitance atid the rate of change of 
capacitance per unit time from the operational amplifier 21b 
into a digital signal. The A/D converter 22 outputs the 
digital signal as a parallel signal. *he parallel output 
terminals of the A/D converter 22 are connected to parallel 
input and output terminals of the interface 72. 

[0059] A signal output meahs 5b is identical in 
construction to the counterpart in the first embodiment. 
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The in put tergal of the slanal output — »b is 
connected to the output tergal - «T 

5b are connected to parallel input and output 

f nli y identical to that in the first emood^ent . the 

+ii*»reof is skipped, 
discussion tnereo* j- 

i. ia 4 a dressed downward in tne 
[00601 When the button 14 is tfresse 

SW itchin g device lb, the spacing between the .ovable 

tetrode 15b and the fixed electrode - is narrowed 

the reby changing -e capacitance therebetween. Since the 

increases or decreases in inversely proportional 
capacitance increases or 

cine between the movable electrode 15b and the 
to the spacing between 

, * 16b The change in the capacitance is 
fiX ed electrode 16b. the opera tional amplifier 

converted into, a voltage change by the oper 

into a digital signal by 
21b The voltage is then converted into 

r+«r 22 The digital signal is then 
the A/D converter 22. 

transferred to the CPU 71 through the interface 72 

,„„*„ si,- output — • detects a chan.e 
ln the capacitance in response tp the operation of the 

speed, and outputs the operation*! cha, 9 e in a distal 
Sl9nai: ,00*2, - two dl 9 i^ ^als are fed to the CPU 71 
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through the interface 73 in the information processing 
oevice 7. The CPU 7! performs a variety of processes. For 
example, if the CPU 7! is employed in a game machine, the 
CPU 7! performs the same process as that performed in the 

first embodiment. 

,00631 Since the information relating to the 
operation of the button 14 include, the change in the 
operation, the time segment for the change, and the 
operational amount in accordance with the third embodiment, 
the information processing devioa can perform complex 
processes . 

4-v vrr 7 Is a block diagram 
[0064] <Fourth Embodiment FIG. 7 is a u 

of a fourth embodiment of the switching device which is 
connected to the information processing device. In the 
f ourth embodiment, components identical to those described 
in connection with the first embodiment are designated with 
the same reference numerals. ! 

[0065) A switching device 1c shown in FIG. 7 is 
designed to output electrical, signals Iresponsive to an 
operational amount and operational tinje. The switching 
ae vice ic is electrically connected td the information 
processing device 7 to feed the electrical signals 
responsive to a„ operational amount and operational time to 
the information processing device 7. 

[0066! The switching device lo includes a switch 3a 
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which outputs an electrical signal responsive to an 
operational amount of the switch 3a wlien the switch 3a is 
operated, and a signal output means 5di which produces a 

signal relating to operational time of the switch 3a based 

" . ■ | 

on the electrical signal responsive ti the operational 
amount of the switch 3a. j 

[0067] The switch 3c is constructed as follows. 
Specifically, the switching device 1c , includes a cover 13, a 
button 14, a movable contact 15c, and a fixed contact 16c. 
The fourth embodiment is identical to the first embodiment 
in that the cover 13 is an external frame forming a device 
body of the switch lc f and that the btitton 14 is vertically 
movably supported on the cover 13 as shown. The fourth 
embodiment is different from the first embodiment in that 
the button 14 has a movable contact 15c fixed to the bottom 
end thereof and formed of a trapezoidally shaped, 
electrically conductive rubber G. The electrically 
conductive rubber G has a bottom face inclined from a small 
thickness portion at the left hand side to a large thickness 
portion at the right hand side as shown. As in the first 
embodiment, the button 14 is always upwardly urged by an 
unshown coil spring, etc. A fixed contact assembly 16c is 
arranged in a position facing the movable contact 15c. The 
fixed contact assembly 16c includes a plurality of 
electrodes 16cl, I6c2, 16c3; 1-664* and 16c5 with constant 



spacings 19cl between 16cl and I6c2, i9c2 between 16c2 and 
16c3, 19c3 between 16c3 and 16c4, and 19c4 between 16c4 and 
16c5. The electrode 16cl is grounded, while the remaining 
four electrodes 16c2, 16c3, 16c4, and 16c5 are connected to 
an interface 72 in the information processing device 7. In 
this way, a four-bit digital signal is output from the these 
electrodes. The interface 72 receives a clock CLOCK. 

[0068] FIG. 8 is a circuit diagram showing the 
construction of an operational time detector circuit 51c of 
the signal output means 5c. In case of the four bit digital 
signal, the operational time detector circuit 51c includes 
three exclusive OR (EXOR) gates 56, 57, and 58, three 
flipflops 59, 60, and 61, three AND gates 62, 63, and 64, an 
OR gate 68, and a timer 55. 

[0069] The electrode I6c2 is connected to one input 
terminal of the EXOR gate 56, and the electrode 16c3 is 
connected to the other input terminal of the EXOR gate 56. 
The electrode 16c3 is connected to the reset terminal of the 
flipflop 59. The electrode 16c3 is connected to one input 
terminal of the EXOR gate 57, and the electrode 16c4 is 
connected to the other input terminal of the EXOR 57. The 
electrode 16c4 is connected to the reset terminal of the 
flipflop 60. The electrode 16c4 is connected to one input 



of the EXOR gate 58 and the electrode 



the other input terminal of the EXOR ^ate 58. The electrode 



16c5 is connected to 
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16C5 is connected to the reset terminal of the flipflop 61. 
Each of the flipflops 61. 62. and 63 receives the clock at 
the clock input terminal thereof, although these terminals 
and the clock are not shown. Upon completing counting, the 
timer 55 is designed to clear the flipflops 61. 62. and 63 
so that the flipflops 61. 62. and 63 outputs "1" at the 
output terminals Q thereof. The output terminals Q of the 
flipflops 59, 60, and 61 are respectively connected to the 
other input terminals of the AND gates 62. 63, and 64. The 
output terminals of the EXOR gates 56 J 57, and 58 are 
respectively connected the remaining input terminals of the 
AND gates 62, 63, and 64. The output terminals of the AND 
gates 62, 63, and 64 are respectively j connected to the input 
terminals of the OR gate 65. The output terminal of the OR 
gate 65 is connected to the disable control input terminal 
of the timer 55. The timer 55 remain^ unchanged from that 
used in the first embodiment, and thfc discussion thereof is 
skipped here. The information processing device 7 is also 
identical to that used in the first embodiment, and the 
discussion thereof is also skipped here. 

[ 0070 ] The operation of thfe fourth embodiment is now 
■discussed, referring to F.l6. 6 and Fid. 7. FIG. 7 is a 
timing diagram showing the operation of the fourth 
embodiment. The abscissa represents time, while the 
ordinate represents signals at yarious points of the circuit 
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[0071] When the button 14 is pressed down against 
the urging of the unshown coil spring j in the switching 

i 

device 1 thus constructed, the electrically conductive 

! 

rubber G of the movable contact 15c isi put into contact with 
the electrode 16cl of the fixed contact assembly 16c. When 
the button 14 is further pressed down; the electrically 
conductive rubber G is deformed into contact with the 
electrodes 16cl and 16c2 of the fixed contact assembly 16c. 
When the button 14 is even further pressed down, the 
electrically conductive rubber G of the movable contact 15c 
is deformed into contact with the electrodes 16cl, 16c2, and 
16c3 of the fixed contact assembly 16c. As the contact area 
of the electrically conductive rubber G of the movable 
contact 15c is widened, the electrodes 16cl. 16c2. 16c3, 
16c4, and 16c5 are gradually grounded. The interconnection 
relationship between the electrically conductive rubber G 
and the electrodes 16cl, 16c2, 16c3, I6c4, and 16c5 is 
varied depending on the pressing force and speed acting on 
the button 14 . The interconnection relationship of the 
electrodes 16cl. 16c2, I6c3, 16c4, and 16c5 of the fixed 
contact assembly 16c is fed to the interface 72 of the 
information processing device 7, and is then transferred to 
the CPU 71. 

[0072] The flipflbps 59* 60 » and 61 are set to "1" 
at the output terminals Q thereof at the default conditions 
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thereof. For example, when the electrodes 16cl and 16c2 are 
put into contact with each other, the electrode 16c2 of the 
switch 3 becomes "0" in level (See FIG. 9(a)). This signal 
is output as the output of the switching device 1. In the 
signal output means 5. the on condition of the EXOR 56 is 
not established, the EXOR 56 is not activated, and the timer 
55 remains inoperative. The timer 55 outputs no digital 
signal relating to the operational time. 

[0073] When the electrodes I6cl, 16c2, and 16c3 are 
in contact with each other for a predetermined period of 
time, the electrodes 16c2 and 16c3 becomes "0" in level (see 
FIG. 9(b)). This signal is fed to the information 
processing device 7 as the output signal of the switch 3 of 
the switching device 1. 

[0074] In the signal output means 5, the oh 
condition of the EXOR 56 is established for a duration of 
time from tl to t2, and for a duration of time from time t3 
to time t4, and the EXOR 56 outputs "lj" for the duration of 
time from time tl to time t2, and f or jthe duration of time 
from time t3 to time t4. Since the fikpflop 59 becomes "0" 
at time t2. the AND gate 62 does not o'utput "1" for the 
duration of time from time t 3 to time !t4. but outputs "1" 
for the duration of time from time tl to time t2 only. The 
level "1" is fed to the disable control input terminal of 
the timer 55 through the OR gatts . 65 » In this way. the 
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, ™ time tl to time t2 is counted. 
Ration of time *«- «" ^ Molf 16o2 . 

10075) Furthermore. »hen the el 
a 16 c4 are connected to each other for a 
16 o3. and 16C4 ^Lrodes 16c2. «o3. and 

^determined period of * - J is 

16c4 hecome to.*-* — *~ ^ _ ^ output 

£ea to the information processing device 
ignal from the ^ch 3 in the s^lng de.ce ^ 

100761 - ^ Trr:s± - l a duration 

condition of the B*0 R gat " - ^ ^ 

4-4m« til to time tl2 ana;i^ 
of ^ from **- *X ^ ^ ^ ^ EX0R 

from time tl5 to time . of time from time t!2 

,.„ ls established for a duration of time 

gate 57 is esw« t time 

v,3 and for a duration of «■* «<- «~ 

to time tl3 ana xuj- «• 

In FIG 9(c). the EXOR gate 56 outputs 1 

f1 c as shown in Flfc. 

tl5* AS j . ^ +-19 and for the 

.i=w«rt t-11 to time tl2 ana 
for the duration of time from t ^ ^ 

tl5 to time tl6, ana 
Ration of t^e from time t» ^ ^ 

, ^ EXOR gate 57 outputs 1 tor 

"°- 2 " . «~ •« - - »• •"*"•' " "~ 

„ ... ... r:r - mi _ 

from the duration of time from time t 

, ts . t . £or the duration of time from tUne 
outputs 1 to* . n » 0 . at the output 

tl3 since the fliP«°P »* « arlVe " t0 ■ „ ot 

* „, at time tlS. the AMP gate 62 does not 
terminal Q thereof at tim 
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output "1" at the output terminal thereof for the duration 
of time from time t!5 to time tl6, but outputs "1" for the 
duration of time from time til to time tl2. When these 
"I's" are fed to the OR gate 65, the OR gate outputs "1" at 
the output terminal thereof for the duration of time from 
time til to tl3. This signal is fed to the disable control 
input terminal of the timer 55. The timer 55 counts time 
for the duration of time from time til to time tl2. 

[0077] When the electrodes 16cl, 16c2, 16c3, 16c4, 
and 16c5 are all connected to each other for a predetermined 
duration of time, the electrodes 16c2, 16c3, 16c4, and 16c5 
becomes "0" in level (see FIG. 9(d)). This signal is fed to 
the information processing device 7 as the output signal of 
the switch 3. In the signal output means 5, the on 
condition of the EXOR gate 56 is established for a duration 
of time from time t21 to time t22 and for a duration of time 
from time t27 to time t28, and the on condition of the EXOR 
gate 57 is established for a duration of time from time t22 
to time t23, and for a duration oi time from time t26 to 
time t27, and the on condition of the EXOR gate 58 is 
established for a duration of time from time t23 to time t24, 
and for a duration of time from time t25 to time t26. 
Referring to FIG. 9(d), the EXOR gate 56 outputs "1" at the 
output terminal thereof for the duration of time from time 
t21 to time t22 and for the duration of time from time t27 



- 9jd ) the EXOR gate 57 
to ti,»e t28. Referring to F , ^ the dora tion 

eutputs at the output ^ ^ ^ ^ „ n of 

to time t23» ana 

r to FIG. 9(d). «.e 

to time t27* * OJ - 
time from U- «. _ ^ ^ oatpat terminal thereof £or 

EXOR gate 58 outputs ^ ^ f£>r the 

th e auration of «- «- "™ e " _ slnce the 

^4-« to time tzo- 
•* n me from time zta 
auration of time ^ _ ^ ^ Q 

fl ipfiop 6! is ariven to ^ at 

^4 - the AND gate 64 aoe* 

.hereof at time ^ ^ from tlme „, to 

the output thereof for ^ ^ ^ ^ tlme 

time t26. but outputs ^ ^ , Q . at 

, since the flipfloP 60 is arx 
t23 to time ««. Since t ^ ^ ^ ^ ^ ^ 

the output thereof at • ; ^ Qf t±me 

. a . at the output terminal thereof *j ^ ^ ^ 

£rora ^ ;;„;: t u fl i P fiop 59 i. 

of time from time at time t27 . 

-o- at the output terminal 0 tn 
driven to 0 at ^ ^ ^ output termina X 

the AND gate 62 does not outp J ^ t28 , 

— - : r;r ::r. :n: - - - - 

but outputs "1 for t _ 65f the 

ni * s " are tea ^° 

°« ^ 65 Pr ° V t nr for the duration of time from 

signal that remains a ^ ^ 

Vim* t24. this Signal is re 
time t2l to time t24 duration from 

. . ft f the timer 55. 
control input terminal of 
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time t21 to time t24 is thus counted. The digital signal 
relating to the operational time is feid to the CPU 71 of the 
information processing device 7. j 

[0078] The CPU 71 performs a variety of processes, 
based on the change in the grounded (interconnected) state 
of the electrodes of 16cl, 16c2, 16c3, 16c4, and 16c5 of the 
fixed contact assembly 16c and th£ signal relating to the 
operational time from the signal output means 5. 

[0079] The fourth embodiment provides the same 
advantages as those of the first embodiment. Furthermore, 
since the fourth embodiment obtains the digital signal 
directly from the operational information of the button 14, 
the resistance measuring unit, the operational amplifier, 
and the A/D converter are dispensed with. 

[0080] <Fifth Embodiment> FIG. 10 is a block diagram 
of a fifth embodiment of the switching device which is 
connected to the information processing device. In the 
fifth embodiment, components identical to those described in 
connection with the first embodiment are designated with the 
same reference numerals. 

[0081] A switching device Id shown in FIG. 10 is a 
modification of the switching device lc shown in FIG. 5, and 
is designed to output electrical signals responsive to an 
operational amount and operational time in the same way as 
in the first and fourth embodiments . the switching device 
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. a *«'the information processing 
n ^tr-i rallY connected to the xm 

device 7 to reeu information 
^rational — * and — 1^ a 
p rocesslng ae.ee - to 

switoh 3 a «hich -J^ r 4 whe „ the switch 3d u 

° P ; 1 to operational — of the -« » .as- 

signal relating op opera tional 
on the electrical signal "sponslve to the op 

amount of the switch 3d. ^ 

, ,„ the fourth embodiment, the swltcn 
[0082] as in the a movaWe 

fi£ th embodiment includes a cover 13. . 

., » fixed contact assembly 16d. The 
contact 15a. and a fixed c ^ 

, i i„tl» fourth embodiment m o» 
embodiment is identical to the 

« t4 is vertically movably supported on the 

1 fifth embodiment is also identical to the first 

— • * " Tat the button X4 has a movable contact » 
embodiment i» h - ^ 

fo rmed of a s he* « T ^ ^ ^ ^ , that 

rubber 6 and attached _ 

h .ton 14 is always upwardly urged by an un 
the button 14 i arranged in a 

a fixed contact assemblyj 16d x 
spring, etc. , ed conta ct 

* the movable contact 15.d. The 

position facing the mo 

„ on fral electrode 16dl. anu 
aha inriudes a centrax ej.«=v 
assembly 16c inclua ^ 

plurality of concentric ring electrodes 16c 

L d 16c5 with radial spaces ^ ^een !SC1 an 
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16d2 between 16c2 and 16c3, l6d3 between 16c3 and 16c4, and 
16d4 between 16c4 and 16c5. The electrode 16cl is grounded. 
The electrodes 16c2, 16c3, 16c4, ahd 1665 are directly 
connected to the interface 32 of the, switch 3- The 
interface 32 receives a clock CLOCK. 

[0083] The signal output means] 5d is identical to 
that used in the fourth embodiment, aiid the discussion 

i 

thereof is skipped here. The information processing device 

i 

7 is fully identical to that used in the first embodiment, 
and the discussion thereof is also skipped here. 

[0084] When the button 14 is pressed down against 
the urging of an unshown coil spring in the switching device 
Id thus constructed, the electrically j conductive rubber G of 
the movable contact 15d is put into cdntact with the 
electrode 16dl of the fixed contact assembly 16d. When the 
button 14 is further pressed down* thd electrically 
conductive rubber G of the movable coritact 15d is deformed 
into contact with the electrodes 16dl and 16d2. When the 
button 14 is even further pressed dbwri, the electrically 
conductive rubber G of the movable coritact 15d is deformed 
into contact with the electrodes I6dl, 16d2, and 16d3 of the 
fixed contact assembly 16d, As the contact area of the 
electrically conductive rubber G of the movable contact 15d 
is widened, the electrodes 16dl, 16d2, 16d3, 16d4, and 16d5 
are gradually grounded. The interconnection relationship 



be tween the electricai y _ ^ ^ ^ 

el ectrodes • ^ sieea aoting on the 

«>-i\e pressing 
depending on the P tei ationship of the 

oontact assembly ls then tran s t erred to 

information processing device 



the CPU 71 



71 • .„= 5d measures a change 

,.„„ „. — — . 

:z:t:t: r- - - - — — - 

device 7. variety of processes, 

- c : id- — — 

— - » *— , ^ „„. ..... »«■ - - - 

— "TJ^« — — - 

the first embodiment. Furtn 
advantages as those o ^ slgnal 

slnc6 the «~ - 0a ^ a nl»at i0n of the bntton U. 
meetly from the operati ^ 
the resistance mea^ng^^ ^ 

a „d th, .^converter a,^ ^ ^ ^ ^ ^ 

l0088l<Si-th , e mention. The 

. „ sixth embodiment of the pr 
shoving a six". 



sixth embodiment is arranged by rethoving the signal output 
means 5 in the first embodiment arid then transferring the 
signal output means 5 to an information processing device 9. 
The information processing device 9 iricludes a CPU 91 and an 
interface 92. 

[0089] The CPU 91 receives a digital signal output 
from the switch 3, stores a change in the resistance value 
of a resistance sum Ro in the form of voltage, and detects, 
from these pieces of information, a change AR in the 
resistance value, a time segment At diiring which the change 
AR takes place, and an integral of the resistance change. 
The CPU 91 detects these signals as follows. The CPU 91 
samples the resistance sum Ro at regular intervals , compares 
the resistance value at this sampling time with the 
resistance value at the immediately prior sampling time, and 

! 

determines that the resistance value ait the immediately 
prior sampling time is a minimum value;, when the resistance 
value at this sampling time is larger.: From this 
determination, the CPU 91 determines the time At from the 
start of the change in the resistance lvalue and the change 
AR in the resistance. The CPU 91 dfctefcmines the integral of 
the changes in the resistance sum ftd by summing all 
resistance values at sampling titties i ^he change AR in the 
resistance sum RO, the time segment At, and the integral of 
the changes, thus determined by the CPtJ 91, are fed to the 
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information processing device 7. The information processing 
device 7 may functions as the information processing device 
9 as well . 

[0090] The embodiment of the Switching device 

i 

described above may be applied in the [following fields. 

i 

10091] Each switching device ntay be used in a joint 
pad. In this case, the force applied on a button of the pad 
is compared with several references, dnd the input state of 
the button is determined to adjust th6 strength of an attack 
by a character in a martial art game, or th6 speed and 
strength of throwing motion or kicking motion of a character 
in a sports game. 

[0092] The switching device may be applied in a user 
recognizing keyboard. The mannet in which a user touches 
the key is learned by a personal computer and is then set as 
a reference value. The personal computer compares the 
finger touch of the user with the reference value each time 
the user touches the keyboard. When a difference is large, 
the personal computer determines that someone else touches 
the keyboard, and may lock or res^et itself. Data relating 
to the finger touch may be a speed at which the key is 
pressed. 

[0093] Each of the above switching devices can be 
applied in a keyboard. When the switching device is applied 
in a keyboard, a reference is established based on the force 
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applied on the button, and is stored in a personal computer. 
The finger touch is compared with the reference value. When 
the finger touch is strong, an uppercase letter may be 
selected, and when the finger touch is weak, a lowercase 
letter may be selected. Alternatively, when the finger 
touch is strong, a cursor is upward or downward moved on a 
page by page basis. When the finger touch is weak, the 
cursor is upward or downward moved on a line by line basis. 

[0094] The switching device may be used as a switch 
for setting time on a watch. When time is set on a watch, a 
force applied on the button is compared with a reference 
value. When the force is strong > time setting is performed 
on a hour by hour basis. When the force is weak, time 
setting is performed on a minute by minute basis. The 
switching device may be applied as a switch for setting an 
operational time of a timer. When the time of the timer is 
set, a force applied on a button is compared with a 
reference value. When the force is stronger than the 
reference value, the operational time is set on a hour by 
hour basis. When the force is weaker than the reference 
value, the operational time is set on fifteen minutes by 
fifteen minutes basis. When the switching device is applied 
in the timer, the pressing speed of th'e button may be 
compared with a reference value, The twitching device may 
be applied as a switch in an alarm clock. The manner in 



which the switch is pressed to stbfc the alarm clock is 
learned by a computer, and a reference is set by the 
computer. When a user presses the switch, the computer 
compares the manner in which the switch has been pressed 
with the reference, and allows the alarm clock to function 
again if the difference between is large. 

[0095] The switching device may be used as a channel 
switch of a television receiver. A force applied on the 
channel switch in the television receiver is learned by a 
channel CPU, and a resulting reference^ is stored. By 
comparing, with the reference, a force| that is applied when 
a channel selection is performed, the jmanner of channel 

selection is varied. -\ " 

[0096] The switching device may be applied as a hot- 
water discharge control device ift a vacuum bottle. The 
switch is connected to a CPU , and hot water is discharged 
under the control of the CPU. A hot-water discharge 
quantity may be controlled to a desired amount according to 
the downward stroke and downward pressing speed of the 
switch. 

[0097] The switching device may be applied in a 
device that turns on or off a tap. The opening or closing 
of the tap is controlled by a CPU; Thfe switching device is 
connected to the CPU, and a tap water discharge rate is 
controlled in response to the downward stroke and downward 
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signal. These pieces of information are fed to the 
information processing device, theireby permitting the 
information processing device to perform complex control. 

[0103] When the trapezoiddlly shaped, electrically 
conductive, movable rubber contact is Iput into contact with 
the fixed contact assembly composed oil the plurality of 
regularly spaced electrodes in a position facing the movable 

contact in the switch, the electrically conductive rubber is 

i 

deformed and comes into, contact with riach electrode. In 
this way, the contact area of the fclecitrically conductive 
rubber with each electrode changes. The contact 
relationship of the movable rubber coiitact with the 
plurality of electrodes is directly picked up as a digital 
signal. The signal output means obtains information 
relating to the operational time of the switch. These 
pieces of information are fed to the information processing 
device, thereby permitting the information processing device 
to perform complex control. Since the digital signal is 
directly obtained, the A/D conv^rt^r is dispensed with. 

[0104] When the semi-spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
central electrode placed in the center of the assembly in a 
position facing the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 



electrode, in the switch, the electridally conductive rubber 
is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
These pieces of information are fed to the information 
processing device, thereby permitting the information 
processing device to perform complex tiontrol. Since the 
digital signal is directly obtained/ the A/D converter is 
dispensed with. 

[0105] When the switching device of the present 
invention is applied in the game machine, the movement of a 
character is controlled in response to the information such 
as the magnitude of the pressing force and the operational 
time of the button. The travel distance, the travel speed, 
and impact quantity of the charact&r ate controlled in a 
variety of ways. 

[Brief . Description of the DtaWingsJ 

[FIG. 1] 

FIG. 1 is a block diagram showing a first embodiment of the 
switching device of the present invention. 
[FIG. 2] 

FIG. 2 is a circuit diagraiit showing a signal output 
means of the first embodiment. 
[FIG. 3] 

FIG. 3 shows characteristics of operational signals 
generated in the first embodiment of the present invention. 
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[FIG. 4] 

FIG. 4 shows the operation of the first embodiment. 
[FIG. 5] 

FIG. 5 is a block diagram showing a second 
embodiment of the present invention. 
[FIG. 6] 

FIG. 6 is a block diagram showing a third embodiment 
of the present invention. 
[FIG. 7] 

FIG. 7 is a block diagram showing a fourth 
embodiment of the present invention, j 
[FIG. 8] | 

t 

i 

FIG. 8 is a circuit diagram showing the construction 
of a signal output means used in the fourth embodiment. 
[FIG. 9] 

FIG. 9. is a timing diagram shoWing the operation of 

i 

the signal output means in the fourth embodiment. 
[FIG. 10] 

FIG. 10 is a block diagram showing a fifth 
embodiment of the present invention > 
[FIG. 11] 

FIG. 11 is a block diagram showing a sixth 
embodiment of the present invention* 
[Reference Numerals] 
1 Switching device 
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i 

3, 3a, 3b, 3c, and 3d Switches 

5 # 5a, 5b, 5c, and 5d Signal Output means 

I 

7 Information processing device 

9 Information processing device 

71 CPU 

72 Interface 

91 CPU 

92 Interface 

13 Cover 

14 Button 

15, 15c, and 15d Movable contacts 
15a Movable magnet 

15b Movable electrode 

16, 16c, and 16d Fixed contacts 
16a Fixed coil 

16b ■ . Fixed electrode 

16cl, 16c2, 16q3, 16c4, and 16c5 Electrodes 
16dl, 16d2, 16d3, 16d4, and 16d5 Electrodes 
19 Spacing 

19cl, 19c2, 19c3, and 19c4 Spacings 
19dl, 19d2, 19d3, and 19d4 Spacings 
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[FIG. 8] 

55 TIMER 
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TABLE 
[TABLE 11 

© Switch operation 
© Contact area 
(D Resistance sum Ro 
© Switch not operated 

(D Switch operated (with button 14 pressed) 
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